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© Electric vacuum cleaner. 

© An electric vacuum cleaner having a suction 
nozzle comprising a dust inlet formed in a bottom 
surface of a nozzle body and a rotary brush rotatably 
mounted therein along said dust inlet, wherein said 
electric vacuum cleaner having either or both of 
configurations that said nozzle body has a flexible 
member mounted to a front wall thereof to rotate 
back and forth corresponding to the backward and 
forward movement of said nozzle body so that the 
flexible member comes in contact with a floor to 
cover a lower portion of said front wall, and that said 
nozzle body has a sliding piece slidably mounted on 
at least one of side walls thereof to open and close 
the side face corresponding to the backward and 
forward movement of said nozzle body. 



FIG. 3 
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BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The present invention relates to an electric 
vacuum cleaner, more particularly to a suction noz- 
zle for sucking dusts/dirts to collect them into a 
vacuum cleaner main body. 

(2) Description of Prior Arts 

Conventionally, as disclosed in Japanese Pat- 
ent Publication Hei 5 No. 38609, a suction nozzle 
in use for an electric vacuum cleaner has a nozzle 
body 1 comprising an upper casing 2, lower casing 
3 and a lid 4, a driving pipe 5 disposed at a rear 
portion of the nozzle body so as to be free to rotate 
and move up and down, and a suction pipe 6 
connected to an end of the driving pipe 5 so as to 
be free to rotate and move left and right as shown 
in Fig. 1. 

The lower casing 3 has a bottom surface for 
acting as a sled for a carpet. The lower casing 3 
has a dust inlet 7 formed in a rectangle with more 
width than depth and is provided with front and 
rear wheels 8 and 9. The front and rear wheels 8 
and 9 make a predetermined space between the 
lower casing 3 and the floor. 

The nozzle body 1 has a brush chamber 11 
having a rotary brush 10 rotatably disposed therein 
through a supporting shaft, and a communicating 
path 12 connecting the brush chamber 11 with the 
driving pipe 5. A dust suction path 13 is formed 
from the dust inlet 7 to the suction pipe 6. A drive 
motor 14 is disposed outside of the dust suction 
path 13 to rotate the rotary brush 10 through the 
belt 15. A bumper 16 for absorbing an impact 
against an obstacle is disposed between the upper 
casing 2 and the lower casing 3. 

The rotary brush 10 is made from foaming 
resin and provided with a cleaning member 10a 
formed in a helical projection projected from the 
surface thereof- The rotary brush 10 is removable 
by taking the Kd 4 off. The cleaning member 10a 
effectively scrapes dusts from a floor such as a 
carpet and the like by the rotation of the rotary 
brush 10 to introduce the dusts from the dust inlet 
7 to the communicating path 12 by the suction 
force produced by an electric blower (not shown) of 
the cleaner main body to then collect the dusts into 
the cleaner main body through the suction pipe 6. 

Flexible members 17 and 18 are disposed 
along the whole width of the dust inlet 7 about front 
and rear thereof. The flexible members 17 and 18 
increase the suction force by improving the sealing 
performance between the dust inlet 7 and the floor. 
The flexible member 17 in front of the dust inlet 7 
is removably mounted in a groove 19 formed in a 



front wall 1a of the nozzle body 1 by means such 
as a clip (not shown) and the like. The bumper 16 
Is disposed above the flexible member 17. 

Japanese Patent Publication Sho 64 No. 6774 
5 discloses a suction nozzle without a rotary brush, 
provided with a projection member 22 being mov- 
able up and down for closing a dust inlet 21 of a 
nozzle body 20. In this suction nozzle, the suction 
force thereof is increased by improving its sealing 
io performance between the dust inlet 21 and the 
floor by the projection member 22. As a driving 
pipe 23 is positioned in a predetermined position, 
the projection member 22 is pushed up to open the 
front of the dust inlet 21. Trie projection member 
is 22 is connected to the driving pipe 23 through a 
connecting plate 24 so that the connecting plate 24 
pushes the projection member 22 upward by mov- 
ing the driving pipe 23 downward. As there is any 
large-size solid dust, the projection member 22 is 
20 pushed upward to open the front of the dust inlet 
21 to suck the dust. 

In the suction nozzle as shown in Fig. 1, the 
flexible members 17 and 18 bend toward the dust 
inlet 7 by the suction force from the cleaner main 
25 body to suck dusts from spaces between them and 
the floor which are produced by the bondings. At a 
corner such as an edge of wall, the bumper 16 
comes in contact with the wall surface and the 
flexible member 17 in front of the dust inlet is 
30 pushed toward the dust inlet 7 by a convex portion 
16a disposed on the bumper 16 to increase the 
bending amount of the flexible member 17. 

Though such large-size dusts such as a grain 
of rice, crumbs, a peanut and the tike can be 
35 sucked by the space between the flexible member 
17 and the floor, extremely large-size dusts such 
as tissues are swept forward by the flexible mem- 
ber 17 projecting downward so that the dusts are 
sucked at the verge of waD with the bumper 16 
40 being in contact with the wall. Therefore it is dif- 
ficult to suck such extremely large-size dusts into 
the nozzle body 1. 

Each bending amounts of the flexible members 
17 and 18 is changeable according to the suction 
45 force from the cleaner main body. Therefore, when 
there is a large-size solid dust regardless of the 
amount of dusts on the floor, the number of revolu- 
tion of the electric blower should be increased and 
its operation is troublesome. The suction nozzle 
so further has a problem that the noise of suction 
becomes louder. 

In the suction nozzle as shown in Fig. 2, for 
sucking an extremely large-size dust, it is neces- 
sary to move the driving pipe 23 downward every 
55 time. That is, the user must take another action 
besides the normal operation for sucking dusts 
(moving the suction nozzle back and forth) so that 
the cleaning is troublesome working. The structure 
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of the nozzle body 20 is complex so as to increase 
the number of parts so that the product cost is 
risen. 

With regard to both sides of the nozzle body 1 
in the width direction, the nozzle body 1 usuaJly 
has cutouts (not shown) formed in side walls on the 
both sides thereof for a typical vacuum cleaner so 
as to suck dusts at a verge of wall. According to 
this structure, it is capable of sucking dusts at a 
verge of wall or a comer of a room. However, since 
air is always leaking from such a cutout, it is not 
suitable for dusts in a thick-piled carpet, in a deep 
groove or the like. 

On the other hand, as the cutouts is closed for 
reducing the air leakage, the suction power of the 
nozzle body 1 to the floor becomes too strong for a 
high power type vacuum cleaner in recent years. 
Therefore, it is hard to operate it. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide an electric vacuum cleaner comprising a 
suction nozzle which can easily suck extremely 
large-size dusts by making openings large in front 
and/or sides of a dust inlet and can increase the 
suction force thereof by improving the sealing per- 
formance between the dust inlet and a floor. 

The present invention is proposed in order to 
solve the above mentioned problem and the feature 
thereof is as follows: 

an electric vacuum cleaner having a suction 
nozzle comprising a dust inlet formed in a bottom 
surface of a nozzle body and a rotary brush 
rotatably mounted therein along the dust inlet, 
wherein the electric vacuum cleaner having either 
or both of configurations that the nozzle body has a 
flexible member which comes in contact with a 
floor and covers a lower portion of said front wall 
and which is mounted to a front wall thereof to 
pivot back and forth corresponding to the backward 
and forward movement of said nozzle body, and 
that the nozzle body has a sliding piece slidably 
mounted on at least one of side walls thereof to 
open and close the side face corresponding to the 
backward and forward movement of the nozzle 
body. 

In the electric vacuum cleaner structured 
above, it is effective that the flexible member com- 
prises a supporting shaft pivotably mounted to the 
front wall of the nozzle body and a sealing piece 
formed in a plate shape mounted to the supporting 
shaft, the sliding piece comprising a slidable base 
portion and a plate-shaped tip portion mounted 
substantially vertically to the base portion, the sup- 
porting shaft and the base portion being made from 
hard material, and the sealing piece and the plate- 
shape tip portion being made from flexible material, 



or it is also effective that the nozzle body has a 
depression connecting to the dust inlet, disposed in 
the front wall thereof, the flexible member being 
detachably mounted in a groove formed in the 

5 depression. 

In the electric vacuum cleaner structured 
above, it is effective that the nozzle body has a 
rear restrictive wall mounted on the front wall there- 
of for stopping the flexible member at an angle not 

70 to contact with the rotary brush during the back- 
ward rotation of the flexible member, and has a 
front restrictive wall mounted on the front wall 
thereof for stopping the flexible member in a state 
of being vertical to the floor during the forward 

75 rotation of the flexible member, or it is also effec- 
tive to comprise a rear restrictive portion mounted 
for restricting the backward movement of the slid- 
ing piece when the side face is completely opened 
during the forward movement of the nozzle body 

20 and a front restrictive portion mounted for restrict- 
ing the forward movement of the sliding piece 
when the side face is completely closed during the 
backward movement of the nozzle body. 

In the electric vacuum cleaner structured 

25 above, it is effective to comprise a groove disposed 
at least either on an upper side portion or on a 
lower side portion of the side face portion of the 
side wall to slide the sliding piece along the side 
wall, or it is also effective that the flexible member 

30 has brushes mounted on a tip thereof, a rotational 
angle of the flexible member being set to contact 
the brushes with the rotary brush when the flexible 
member is stopped from rotating backward. 

In a feature in the present invention, it is effec- 

35 tive that the sealing piece of the flexible member 
has supplementary pieces formed in a plate shape 
mounted on at least both ends of a front surface 
thereof to connect with the sealing piece by ribs to 
prevent the flexible member from moving forward 

40 when the flexible member is stopped from moving 
backward, the supplementary pieces being set in 
length to come in contact with the floor, or it is also 
effective that brushes mounted on the plate-shaped 
tip portion is mounted substantially vertical to the 

45 slidable base portion, or it is also further effective 
to comprise brushes disposed between the sealing 
piece and the supplementary pieces. 

In this case, it is effective that the supporting 
shaft of the flexible member is made from hard 

so resin, the sealing piece of the flexible member 
being made from flexible resin, and the supporting 
shaft and the sealing piece being integrated by a 
two color injection, it is also effective that the base 
portion of the sliding piece is made from hard resin 

55 having a low coefficient of friction, the plate-shaped 
tip portion being made from flexible resin or hard 
rubber. 
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Since the present invention is structured above, 
in a case of using the suction nozzle in which the 
flexibie member which comes in contact with a 
floor and covers a lower portion of the front wall 
and which is mounted to rotate back and forth 
corresponding to the backward and forward move- 
ment of the nozzle body so that the flexible mem- 
ber, as the suction nozzle is moved forward, the 
flexible member rotates backward about the sup- 
porting shaft by a friction between the flexible 
member and the floor. As sealing piece is moved 
apart from the floor, the brushes comes in contact 
with the floor to promote the backward rotation of 
the flexible member. The flexible member further 
rotates backward by the brushes. As the brushes 
are moved apart from the floor, the supplementary 
pieces contact with the floor. At the same time, the 
sealing piece comes in contact with the rear re- 
strictive wall to stop the rotation of the flexible 
member. A space between the floor and the seal- 
ing piece is produced to open the front of the dust 
inlet widely to suck dusts from the opening. 

Since the supplementary pieces are connected 
with the sealing piece by the ribs, the supplemen- 
tary pieces are kept contacting with the floor and 
the sealing piece is maintained in a state of stop- 
ping the backward rotation. 

In a case that the dust sucked in Is a large-size 
solid dust, the dust encounters with the sealing 
piece of the flexible member. However, the sealing 
piece is pushed by the dust and thereby bent 
toward the rotary brush side since the sealing 
piece is flexible, so that the large-size solid dust 
can be smoothly sucked into the dust inlet. 

As the suction nozzle is moved backward, the 
flexible member rotate forward against the suction 
force from the cleaner main body by the friction 
between the supplementary pieces and the floor. In 
this stage, the supplementary pieces do not bend 
because the supplementary pieces are connected 
with the sealing piece by the ribs so that the 
supplementary pieces pull the flexible member for- 
ward. The brushes then come in contact with the 
floor. As the brushes are moved apart from the 
floor, the sealing piece come in contact with the 
floor. 

As the sealing piece comes in contact with the 
front restrictive and stops rotating forward, the seal- 
ing piece comes in contact with the floor. In this 
manner, the opening in front of the dust inlet is 
closed to rise the degree of vacuum under the dust 
inlet so as to suck dusts in a carpet and dusts in a 
grooved portion of a wooden floor. 

Furthermore, according to another configuration 
of the present invention, as the suction nozzle is 
moved forward, the brushes of the flexible member 
comes in contact with the rotary brush to take off 
dusts twined around the surface of the rotary brush 



so as to reduce the number of maintenance of the 
rotary brush. 

As the suction nozzle is moved backward, the 
brushes are in contact with the floor and polish the 
s floor. In a case of a carpet, the brushes scrape 
dusts. Therefore, the user can effectively clean with 
the vacuum cleaner. 

On the other hand, in a case of using the 
suction nozzle in which the sliding piece mounted 

70 on at least one of both sides of the suction nozzle 
to rotate corresponding to the backward and for- 
ward movement of the nozzle body to open and 
close the side face, the tip portion of the sliding 
piece comes in contact with the floor while the 

is base portion slides along the groove to open and 
close the side face of the suction nozzle. The tip 
portion of the sliding piece moves within the range 
between the front and rear restrictive portions cor- 
responding to the backward and forward movement 

20 of the suction nozzle to open and close the side 
face. 

During the forward movement of the nozzle 
body, the side face is opened widely by a force in 
a backward direction from the floor by the tip 
25 portion being in contact with the floor to suck large- 
size dusts positioned at a verge of wall and the like 
into the opening. 

On the other hand, during the backward move- 
ment of the nozzle body, the side face opened is 
30 closed by a force m a forward direction from the 
floor by a sliding of the sliding piece so that the 
inside of the nozzle body is in a sealing condition 
so as to rise the degree of vacuum thereof, there- 
by, to suck dusts in a thick-piled carpet, a deep 
as grooved portion or the like. The brushes disposed 
on the tip portion is effective on polishing the floor. 

In the configuration mentioned above, it should 
be understood that the vacuum cleaner may have 
both structures as follows; the suction nozzle body 
40 with the flexible member which is mounted on the 
front wall to rotate back and forth corresponding to 
the backward and forward movement of the nozzle 
body so that the flexible member comes in contact 
with a floor and covers a tower portion of the front 
45 wall; and the suction nozzle in which the sliding 
piece slidably mounted on at least one of both 
sides of the suction nozzle to open and close the 
side face corresponding to the backward and for- 
ward movement of the nozzle body. The vacuum 
50 cleaner structured above has a further improved 
function as a vacuum cleaner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

65 Fig. 1 is a sectional view showing an example of 
a conventional suction nozzle in use for an elec- 
tric vacuum cleaner; 
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Fig. 2 is a sectional view showing another exam- 
ple of a conventional suction nozzle in use for 
an electric vacuum cleaner; 
Fig. 3 is a detailed sectional view showing a 
nozzle body in use for an electric vacuum clean- 
er according to a first embodiment of the 
present invention; 

Fig. 4 is a perspective view of a flexible member 
according to the first embodiment; 
Fig. 5 is a sectional view of the nozzle body 
according to the first embodiment; 
Fig. 6 is a perspective view in bottom of the 
nozzle body according to the first embodiment; 
Fig. 7 is a detailed sectional view showing a 
nozzle body in use for an electric vacuum clean- 
er according to a second embodiment of the 
present invention; 

Fig. 8 is a perspective view showing a flexible 
member according to another embodiment, cor- 
responding to the flexible member of the first 
embodiment as shown in Fig. 4; 
Fig. 9 is a perspective view in bottom of a 
nozzle body in use for an electric vacuum clean- 
er according to a third embodiment of the 
present invention; 

Fig. 10 is a side view of the nozzle body of the 
third embodiment during moving forward; 
Fig. 11 is a side view of the nozzle body of the 
third embodiment during moving backward; 
Fig. 12A is an explanatory view showing a sec- 
tion taken along the line 70-71 shown in Fig. 9; 
Fig. 12B is an explanatory view showing a sec- 
tion taken along the line 72-73 shown in Fig. 9; 
and, 

Fig. 13 is a perspective view in bottom of a 
nozzle body in use for an electric vacuum clean- 
er according to a fourth embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

(First Embodiment) 

Fig. 3 is a detailed sectional view of a suction 
nozzle in use for an electric vacuum cleaner ac- 
cording to the first embodiment of the present 
invention. Fig. 4 is a perspective view of a flexible 
member of the first embodiment. Fig. 5 is a sec- 
tional view of the suction nozzle. Fig. 6 is a per- 
spective view in bottom of the suction nozzle. It is 
understood that the same components as the con- 
ventional embodiment are designated by the same 
numerals. 

As shown in Figs. 5 and 6, the suction nozzle 
of this embodiment has a nozzle body 1 compris- 
ing an upper casing 2, lower casing 3 and a lid 4, a 
dust inlet 7 formed in a rectangle with more width 



than depth disposed on a bottom surface 3a of the 
lower casing 3, and a rotary brush 10 rotatably 
supported in the nozzle body 1 and facing the dust 
inlet 7. Since the structure of the suction nozzle is 
5 the same as the conventional embodiment, the 
structure will not be described in detail. In this 
embodiment, the description will be made as re- 
gard to portions characterized by the present in- 
vention. 

70 In this embodiment, a flexible member 30 is 

disposed on a front wall 1 a of the nozzle body 1 as 
shown in Fig. 3. The flexible member 30 comes in 
contact with the floor and covers the lower portion 
of the nozzle body 1. The flexible member 30 is 

75 mounted to be pivotable back and forth corre- 
sponding to the backward and forward movement 
of the nozzle body 1. 

The flexible member 30 comprises a support- 
ing shaft 31 pivotably mounted to the front wall 1a 

20 and a sealing piece 32 formed in a plate shape 
mounted to the supporting shaft 31 as shown in 
Fig. 4. The length of the supporting shaft 31 is 
substantially the same as one of the dust inlet 7. 
The supporting shaft 31 is made of hard material 

25 such as a metal bar and the like. A groove 33 is 
formed radially from the center of the supporting 
shaft 31. The sealing piece 32 is mounted in the 
groove 33. The length of the sealing piece 32 is 
substantially the same as one of the supporting 

30 shaft 31. The sealing piece 32 is made from flexi- 
ble resin such as polyvinyl chloride (PVC), 
polyether sulphone (PES) and the like, or a flexible 
material such as hard rubber and is fitted into the 
groove 33 of the supporting shaft 31 . The sealing 

35 piece 32 is set in width to contact the tip thereof 
with the floor. 

The sealing piece 32 has supplementary 
pieces 34 disposed on the front surface thereof. 
The supplementary pieces 34 prevent the flexible 

40 member 30 from moving forward when the flexible 
member 30 is in a state of stopping the backward 
rotation. The supplementary pieces 34 are formed 
in a thin plate shape and branch at a angle to the 
downward from substantially the middle portion be- 

45 tween the tip of the sealing piece 32 and the 
supporting shaft 31 on the both ends of the sealing 
piece 32 t respectively. Each branch angle of the 
supplementary pieces 34 is set to be substantially 
vertical to the floor when the flexible member 30 is 

so in a state of stopping the backward rotation. The 
supplementary pieces 34 are set in width to con- 
tact the tips thereof with the floor. 

Each of the supplementary pieces 34 has ribs 
35 disposed on the both ends thereof for connect- 

55 ing the supplementary piece 34 and the sealing 
piece 32. The ribs 35 prevent the supplementary 
pieces 34 from bending toward the sealing piece 
32 when the tip of the supplementary 34 comes in 
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contact with the floor. 

Brushes 36 are disposed between the sealing 
piece 32 and each supplementary piece 34. The 
brushes 36 are mounted on a vertical bisector 
between the sealing piece 32 and each supplemen- 
tary piece 34 and stand along the supplementary 
piece 34. The brushes 36 are set in length so that 
the tips of the brushes project from the tip of the 
sealing piece 32 and the tip of the supplementary 
pieces 34. 

The front wall 1a comprises a bent plate 37 
formed in a crank shape, a stopping member 38 
formed substantially in a rough T-shape, and a 
groove 39 disposed between the bent plate 37 and 
the stopping member 38 as shown in Fig. 3. 

The bent plate 37 has a wall 40 bent toward 
the dust inlet 7 and extending downward. The wall 
40 is a rear restrictive wall stopping the flexible 
member 30 moving backward at an angle a where 
the flexible member 30 does not come in contact 
with rotary brush 10. The rear restrictive wall 40 Is 
set in length so as to make a space between the 
lower end of the rear restrictive wall 40 and the 
floor. The space is connecting to the dust inlet 7. 
The lower end of the rear restrictive wall 40 is 
inclined downward toward the dust inlet 7 side. The 
flexible member 30 comes in contact with the in- 
clined surface above mentioned to stop the flexible 
member 30. 

The stopping member 38 is removably fitted 
between the bent plate 37 and the bumper 16 and 
has a head bent in a L-shape. A wall 41 extending 
downward at the dust inlet 7 side is a front restric- 
tive wall for stopping the flexible member 30 rotat- 
ing forward so that the flexible member 30 is 
stopped in vertical to the floor. 

The flexible member 30 is removably mounted 
in the groove 39. The supporting shaft 31 of the 
flexible member 30 comes in contact with the bent 
plate 37 and the bumper 16 then is bent forward to 
put the stopping member 38 therebetween so that 
the supporting shaft 31 is fixed by a claw 42. 

In the structure as mentioned above, as the 
suction nozzle is moved forward for cleaning, the 
flexible member 30 rotates backward about the 
supporting shaft 31 by a friction between the tip of 
the sealing piece 32 and the floor and by the 
suction force from the cleaner main body. As the 
tip of the sealing piece 32 is moved apart from the 
floor, the tips of the brushes 36 come in contact 
with the floor to promote the backward rotation of 
the flexible member 30. The flexible member 30 is 
further moved backward by the brushes 36. As the 
brushes 36 are moved apart from the floor, the tips 
of the supplementary pieces 34 come in contact 
with the floor. At the same time, the rear surface of 
the sealing piece 32 come in contact with the rear 
restrictive wall 40 to stop the rotation of the flexible 
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member 30. The floor and the sealing piece 32 
cooperate to produce a space therebetween so that 
the front of the dust inlet 7 is opened significantly. 
Thereby, dusts are sucked into the opening. 
5 At the same time, since the supplementary 

pieces 34 are connected with the sealing piece 32 
by the ribs 35, the tips of the supplementary 
pieces 34 are kept being in contact with the floor 
so as to maintain the sealing piece 32 stopping the 
io backward rotation thereof. In addition, the suction 
force from the cleaner main body prevents the 
flexible member 30 from rotating forward. 

The large-size solid dust sucked is encoun- 
tered with the sealing piece 32 of the flexible 
is member 30. Since the sealing piece 32 is flexible, 
the sealing piece 32 is then pushed by the large- 
size solid dust so as to be bent to the rotary brush 
10 side so that the large-size solid dust is smoothly 
sucked into the dust inlet 7 and then introduced 
20 from the dust inlet 7 to the cleaner main body 
through the suction pipe 6. 

As the suction nozzle is moved backward, the 
flexible member 30 rotates forward against the 
suction force from the cleaner main body by the 
25 friction between the supplementary pieces 34 and 
the floor. At this time, the flexible member 30 is 
pulled forward without a distortion of the supple- 
mentary pieces 34 since the supplementary pieces 
34 are connected with the sealing piece 32 by the 
30 ribs 35. The brushes 36 then contact with the floor. 
As the brushes 36 are moved apart from the floor, 
the front surface of the sealing piece 32 comes in 
contact with the front restrictive wall 41 to stop the 
forward rotation thereby, the sealing piece 32 
as comes in contact with the floor. 

The opening in front of the dust inlet 7 is 
sealed by the sealing piece 32 to increase the 
degree of vacuum under the dust inlet 7 so as to 
suck dusts in the carpet or dusts in a grooved 
40 portion of the floor. 

In this manner, the flexible member 30 rotates 
corresponding to the backward and forward move- 
ment of the nozzle body 1 . Therefore, the front of 
the dust rnlet 7 can be closed or opened only by 
45 moving the nozzle body 1 back and forth. Con- 
sequently, the flexible member 30 rotates back- 
ward to open the front of the dust inlet 7 during 
moving forward so as to easily suck large-size solid 
dusts such as peanuts and tissues and dusts on 
so the corner such as a verge of wall completely. The 
bottom surface 3a does not adhere to the floor 
because of the opening in front of the dust inlet 7 
so that the user can operate conveniently. On the 
other hand, the flexible member 30 rotates forward 
55 to close the front of the dust inlet 7 during moving 
backward to rise the degree of vacuum under the 
dust inlet 7 to provide a strong suction force so as 
to suck dusts in the carpet or dusts in a grooved 

6 
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portion of the floor. 

Since the rear restrictive wall 40 disposed on 
the front wall 1a restricts a backward rotation of the 
flexible member 30, the sealing piece 32 stops 
rotating immediately in front of the rotary brush 10 
so as to prevent the sealing piece 32 from coming 
in contact with the rotary brush 10. Therefore, the 
cleaner can provide a stable suction force at the 
dust inlet 7 since the opening in front of the dust 
inlet 7 is uniformly opened regardless of the suc- 
tion force from the cleaner main body. Since the tip 
of the sealing piece 32 covers a part of the dust 
inlet 7 to reduce the opening area of the dust inlet 
7, the suction force at the dust iniet 7 becomes 
enhanced so as to easily suck large-size solid 
dusts such as peanuts and tissues. In a case of a 
thick-piled carpet such as a shaggy carpet, the 
nozzle body moves forward with the sealing piece 
32 keeping to push the piles of the carpet so as to 
prevent the rotary brush 10 from twining the piles 
of the carpet. 

Since the front restrictive wall 41 of the front 
wall 1a restricts a forward rotation of the flexible 
member 30. the sealing piece 32 becomes verti- 
cally to the floor so as to enhance the suction force 
under the dust inlet 7 of which the front is sealed. 

In addition, since the flexible member 30 is 
mounted in the groove of the front wall 1a, the 
width of the sealing piece 32 can be set to be 
wider so that the sealing piece 32 becomes easy to 
bend. This can reduce the friction resistance be- 
tween the sealing piece 32 and the floor during the 
backward and forward rotation of the flexible mem- 
ber 30 so that the user can operate conveniently 
without influence to the operation of the nozzle 
body 1. In addition, the flexible member 30 is 
mounted removably so as to easily exchange and 
maintain the flexible member 30. 

(Second Embodiment) 

In a suction nozzle of this embodiment, the 
nozzle body 1 has a flexible member 50 rotatably 
mounted to the front wall 1a thereof as shown in 
Fig. 7. The flexible member 50 has brushes 51 
disposed on the tip thereof. The rotational angle 0 
of the flexible member 50 is set to contact the 
brushes 51 with the rotary brush 1 0 when the 
flexible member 50 is in a state of stopping the 
backward rotation. 

The flexible member 50 comprises a support- 
ing shaft 52 pivotably mounted to the front wall 1a, 
a sealing piece 53 mounted to the supporting shaft 
52 and supplementary pieces 54 branching at a 
angle of downward on the both sides of the sealing 
piece 53. The sealing piece 53 is set in width to 
make a space between the floor and the tip thereof. 
The brushes stand on the tip of the sealing piece 



53 so that the tips of the brushes comes in contact 
with the floor. 

A lower end surface of a rear restrictive wall 55 
disposed on the front wall 1a is inclined at an angle 

5 of 0 so that the tips of the brushes 51 of the 
flexible member 50 come in contact with the clean- 
ing member 10a of the rotary brush 10. Each 
branch angle of the supplementary pieces 54 is set 
to be substantially vertical to the floor when the 

io flexible member 50 is in a state of stopping the 
backward rotation. This embodiment has same 
components as the first embodiment except that 
the brushes 36 are not disposed between the sup- 
plementary pieces 54 and the sealing piece 53 in 

75 this embodiment. 

As the suction nozzle is moved forward, the 
flexible member 50 rotates backward to contact the 
brushes 51 with the cleaning member 10a of the 
rotary brush 10 so as to take off dusts twined 

20 around the surface of the cleaning member 10a. 
Therefore, the rotary brush 10 is always maintained 
to be clean so as to reduce the frequency of 
maintenance of the rotary brush 1 0. If the cleaning 
member 10a is used for polishing the floor, it can 

25 improve a polishing efficiency thereof. 

When the suction nozzle is moved backward, 
the brushes 51 come in contact with the floor so as 
to increase the efficiencies of polishing a floor and 
scraping dusts a carpet and the like. 

30 ft will be obvious that the above embodiments 

are intended to cover any modification or changes 
as may come within the scope of the invention. 

For example, though the above description in 
the first and second embodiments are made as 

as regard to the suction nozzle with a power brush for 
a canister type vacuum cleaner in which the rotary 
brush 10 is rotated by the drive motor 14, an air 
turbine brush or the like may be employed in the 
suction nozzle, and the suction nozzle may be 

40 used for an upright type vacuum cleaner instead of 
the canister type vacuum cleaner. 

When the supporting shaft 31 or 52 of the 
flexible member 30 or 50 is made from hard resin 
such as polystyrene (PS), polycarbonate (PC) and 

45 the like and is integrated by a two color injection 
with the sealing piece 32 or 53 made from flexible 
resin such as PVC, PES and the like, the number 
of steps for producing the parts can be reduced so 
as to lower the cost. 

so Further, the positions of the supplementary 

pieces 34 or 54 disposed on the sealing piece 32 
or 53 of the flexible member 30 or 50 in the above 
embodiment are not confined to at the both sides 
of the sealing piece 32 or 53. 

55 Furthermore, a sealing piece 61 of a flexible 

member 60 is provided with a plurality of cutouts 
62 so as to provide. more enhanced suction force at 
the opening in front of the dust inlet 7. 
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(Third Embodiment) 

Fig. 9 is a perspective view in bottom of a 
nozzle body in use for an electric vacuum cleaner 
according to the third embodiment of the present 
invention. Fig. 10 is a side view of the nozzle body 
of the embodiment shown in Fig. 9 during moving 
forward. Fig. 11 is a side view of the nozzle body 
of the embodiment shown in Fig. 9 during moving 
backward. Fig. 12A is an explanatory view showing 
a section taken along the fine 70-71 shown in Fig. 
9. Fig. 12B is an explanatory view showing a sec- 
tion taken along the line 72-73 shown in Fig. 9. The 
same components of the suction nozzle as the 
conventional embodiment are designated by the 
same numerals. The based components of the 
nozzle body will not be described since the com- 
ponents are the same as one of the conventional 
embodiment. 

As shown in Figs. 9 through 12 described 
above, in the nozzle body 1 used in the third 
embodiment, a cutout 91a is disposed at least on 
one of side walls 91 of the nozzle body 1. The 
cutout 91a can be opened and closed by a sliding 
piece 90. That is, the side surface of the nozzle 
body 1 can be opened and closed by the slkfing of 
the sliding piece 90. The sliding piece 90 has a 
base portion 90a made from hard material. The 
base portion 90a slides along the groove portions 
82a disposed above and under the cutout 91a of 
the side wall 91 of the lower casing 3. A tip portion 
90b formed in a plate shape having flexibility is 
mounted to be substantially vertical to the base 
plate 90a. Preferably, the tip portion 90b has 
brushes 90c about a portion where it comes in 
contact with the floor. 

In this case, it is effective that the base plate 
90 is made from resin such as polystyrene (PS), 
polycarbonate (PC) and the like, more preferably is 
made from hard synthetic resin having a low coeffi- 
cient of friction and that the tip portion 90b formed 
in a plate shape, particularly in a thin plate shape is 
made from flexible resin such as polyvinyl chloride 
(PVC), polyether sulphone (PES) and the like or 
flexible material such as hard rubber. 

By using the resin material having low coeffi- 
cient of friction to the base portion 90a, the sliding 
piece 90 can smoothly slides. By mounting the 
brushes 90c about the portion where the tip portion 
90b formed in a plate shape having flexibility 
comes in contact with the floor, a polishing (brush- 
ing) efficiency to the floor is improved. 

The groove portion 82a on which the sliding 
piece 90 slides may be disposed at least either 
above or under the cutout 91a so that the sliding 
piece 90 can slides without any trouble. As shown 
in Figs. 10-1 2A, B, the sliding piece 90 slides 
within the range L of the cutout 91a mounted to the 



side wall 91 of the nozzle body to open or close 
the cutout 91a. When the cutout 91 a as an opening 
is opened completely during the forward movement 
of the nozzle body 1, a rear restrictive portion 85 
s for restricting the backward movement of the slid- 
ing piece 90 is positioned about the lower end of 
the cutout 91a of the side wall 91 and is in contact 
with the flexible tip 90b mounted substantially verti- 
cally to the sliding base portion 90a so as to 
to restrict the position. When the cutout 91a as an 
opening is closed completely during the backward 
movement of the nozzle body 1, a front restrictive 
portion 84 for restricting the forward movement of 
the sliding piece 90 is positioned about the lower 
is end of the cutout 91a of the side wall 91 and is in 
contact with the flexible tip 90b mounted substan- 
tially vertically to the base portion 90a the sliding 
piece 90 so as to restrict the position. 

Referring to Figs. 9 - 12A, B, the description 
20 will now be made as regard to an operation of an 
electric vacuum cleaner according to the third em- 
bodiment of the present invention. 

According to the configuration described 
above, when the nozzle body 1 is moved forward 
25 the flexible tip 90b being in contact with the floor 
by the brushes 90c slides the sliding piece 90 
backward by receiving a force from the floor in a 
backward direction and moves backward to the end 
of the range L to be restricted at the position of the 
so rear restrictive portion 85. Thereby the cutout 91a 
is opened to connect the bottom opening 81 shown 
in Fig. 9 showing the bottom of the nozzle body 1 
and the cutout 91a so as to produce an air leakage 
Therefore, the air quantity of the electric vacuum 
as cleaner is collected to the side surface so as to 
suck large-size dusts such as peanuts remaining at 
a side, a comer, or a verge of wall by this air 
quantity into the cleaner main body, in this manner 
it is capable of sucking dusts completely through 
40 the bottom opening 81 smoothly. 

When the suction opening 1 is moved back- 
ward, on the contrary to the case described above 
the sliding piece 90 slides forward by the flexible 
tip 90b receiving a force from the floor in a back- 
45 ward direction and moves forward to the other end 
of the range L to be restricted at the position of the 
front restrictive portion 84. Thereby the cutout 91a 
is closed to rise the degree of vacuum in the 
nozzle body 1 so as to enhance the suction force 
so from the bottom opening 81. Therefore it is effec- 
tive to suck dusts such as sands disposed deeply 
in a carpet, in particularly, a thick-piled carpet 
further to suck dust in the groove formed in a 
wooden floor. 

55 The effects in moving the nozzle body 1 back 

and lorth are that the electric vacuum cleaner of 
this embodiment can suck large-size dust such as 
peanuts and dusts at a verge of wall and a corner 
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during the forward movement, and can suck dusts 
disposed deeply in a carpet and a groove formed 
in the wooden floor during the backward move- 
ment 

In the electric vacuum cleaner of the present 
invention, the sliding piece 90 is disposed at least 
on one of the side walls of the nozzle body 1, that 
is, it will be obvious that two sliding pieces 90 may 
be disposed on the both side walls, respectively so 
as to further increase the air leakage due to the 
opening 81 and cutouts 91a. Thereby, the maneu- 
verability of the nozzle body 1 is further improved. 

In this case, though the range L of the cutout 
91a is usually set to be the same as the width of 
the opening 81 , the range L may be set to be wider 
so as to increase the air leakage so that the ma- 
neuverability of the nozzle body 1 during the for- 
ward movement is extremely improved. 

(Fourth Embodiment) 

In the present invention, the suction nozzle 
may have both of two configurations or at least 
either one of configuration in which the flexible 
member covered the lower portion of the front wall 
of the nozzle body is mounted to the front wall to 
rotate back and forth corresponding to the back- 
ward and forward movement of the nozzle body, or 
a configuration in which the sliding piece which is 
slidable is disposed at least on one of the side 
walls of the nozzle body to open and close the side 
surface corresponding to the backward and forward 
movement of the nozzle body. The above men- 
tioned embodiments demonstrated the suction noz- 
zles with either one of the above configurations. 

This embodiment exemplifies a suction nozzle 
having both configurations mentioned above. Fig. 
13 is a perspective view in bottom of a nozzle body 
in use for an electric vacuum cleaner according to 
a fourth embodiment of the present invention. In 
Fig. 13, the components are designated by the 
same numerals of Fig. 6 and Fig. 9. A sectional 
view taken along the line 70-71 shown in Fig. 13 
and a sectional view taken along the line 72-73 
shown in Fig. 13 are the same as Fig. 12A and Fig. 
12B, respectively. Therefore, the components and 
operation of the suction nozzle of this embodiment 
will not described. 

According to the structure as shown in Fig. 13, 
the electric vacuum cleaner has the efficiency of 
sucking which the electric vacuum cleaner of the 
first embodiment as shown in Fig. 6 can perform 
by opening and sealing the dust inlet 7 of the 
nozzle body 1, the increase in the air quantity and 
the efficiency of sucking dusts at a verge of wall 
and a corner which the electric vacuum cleaner of 
the third embodiment as shown in Figs. 12A and 
12B can perform by opening and closing the cutout 



91a of the side wall 91 of the nozzle body 1, and 
furthermore superimposed efficiencies thereof. 
Therefore, it can provide a further excellent electric 
vacuum cleaner. 
5 As mentioned above, it will be obvious that the 

above embodiments are intended to cover any 
modification or changes as may come within the 
scope of the invention. 

For example, the third embodiment and the 

io fourth embodiment can be applied to a nozzle 
body of which a rotary brush 10 is an air turbine 
brush besides a power brush driven by a driving 
means, or to any other kind of nozzle bodies. 
These embodiments can be also applied to a typi- 

is cal electric vacuum cleaner having a nozzle body 
without a rotary brush. Thereby, the effectiveness 
of suction of the electric vacuum cleaner is im- 
proved and the sticking between the floor and the 
nozzle body during a forward movement of the 

20 vacuum cleaner is prevented so that the maneu- 
verability thereof becomes agile. 

As apparent from the above description, ac- 
cording to the present invention, the front or the 
side wall of the dust inlet can be opened or closed 

25 by the rotation of the flexible member or the sliding 
of the sliding piece corresponding to the backward 
and forward movement of the nozzle body only by 
moving the nozzle body back and forth. Therefore, 
the flexible member rotates backward or the sliding 

30 piece slides backward during the backward and 
forward movement of the nozzle body to open the 
front and side face of the dust inlet widely so as to 
suck a large-size solid dust such as peanuts and 
tissues through the opening thereof and suck dusts 

35 on the comer such as a verge of wall completely. 
The flexible member rotates forward or the sliding 
piece slides forward during the forward movement 
of the nozzle body to close the front and side 
surface of the dust inlet so as to rise the degree of 

40 vacuum under the dust inlet to provide an en- 
hanced suction force. 

In addition, even if the large-size solid dust 
sucked encounters with the sealing piece of the 
flexible member, the sealing piece is pushed by 

45 the large-size solid dust to bend toward the rotary 
brush side so as to smoothly suck the large-size 
solid dust into the dust inlet. Furthermore, the 
friction resistance between the flexible member and 
the floor is reduced so that it may not influence the 

so maneuverability of the nozzle body. 

According to the present invention, since the 
flexible member is mounted in the groove of the 
front wall of the nozzle body, the width of the 
flexible member can be set to be wider so that the 

55 flexible member becomes easy to bend. This can 
reduce the friction resistance between the flexible 
member and the floor which is produced during the 
backward and forward rotation of the flexible mem- 
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ber so that the user can perform cleaning agilly 
without giving influence to the movement of the 
suction nozzle. In addition, the flexible member is 
detachably mounted so as to be subjected to easy 
exchange and maintenance of the flexible member. 5 

Further, according to the present invention, 
since the rear restrictive wall is mounted on the 
front wall to restrict the backward rotation of the 
flexible member, the flexible member stops rotating 
immediately in front of the rotary brush so as to w 
prevent the flexible member from encountering with 
the rotary brush. Therefore, the cleaner can provide 
an uniform suction force at the dust inlet since the 
opening in front of the dust inlet is uniformly 
opened regardless of the suction force from the is 
cleaner main body. Since the flexible member cov- 
ers a part of the dust inlet to reduce the opening 
area of the dust inlet, the suction force at the dust 
inlet becomes enhanced so as to easily suck large- 
size solid dusts such as peanuts and tissues. Fur- 20 
thermore, in a case of a thick-piled carpet such as 
a shaggy carpet, the body moves forward with the 
flexible member keeping to push the piles of the 
carpet so as to prevent the rotary brush from 
twining of the piles of the carpet. 25 

Since the front restrictive wall of the front wall 
restricts a forward rotation of the flexible member, 
the flexible member becomes vertical to the floor 
so as to enhance the suction force under the dust 
inlet of which the front is sealed. Therefore, the 30 
vacuum cleaner can suck dusts in a carpet' and 
dusts at a portion grooved in the wooden floor. 

Furthermore, according to the present inven- 
tion, since the supplementary piece is connected 
with the sealing piece by ribs to increase the 35 
rigidity of the supplementary piece so that the 
supplementary piece is not bent. Thereby, the sup- 
plementary piece can maintain the sealing piece in 
a state of stopping the backward rotation during the 
backward rotation of the flexible member, and can ao 
rotate the sealing piece forward against the suction 
force from the vacuum cleaner main body during 
the forward movement of the flexible member. 
Therefore, the flexible member can rotate back and 
forth surely and smoothly. The brushes are dis- 45 
posed to promote the backward and forward rota- 
tion of the flexible member so as to effectively 
clean portions about the both ends of the dust inlet. 

According to the present invention, the brushes 
of the flexible member are in contact with the 50 
rotary brush so as to take off dusts twined around 
the surface of the rotary brush during sucking 
dusts. Therefore, the rotary brush is always main- 
tained to be clean so as to reduce the frequency of 
maintenance of the rotary brush. If the rotary brush 55 
is used for polishing the floor, it can improve a 
polishing efficiency thereof. 



When the suction nozzle is moved backward 
the brushes come in contact with the floor so as to 
increase the efficiency of polishing a floor and 
scraping dusts a carpet and the like. 

Claims 

1. An electric vacuum cleaner having a suction 
nozzle comprising a dust inlet formed in a 
bottom surface of a nozzle body and a rotary 
brush rotatably mounted therein along said 
dust inlet, wherein said electric vacuum clean- 
er having either or both of configurations that 
said nozzle body has a flexible member which 
comes in contact with a floor and covers a 
lower portion of said front wall and which is 
mounted to a front wall thereof to pivot back 
and forth corresponding to the backward and 
forward movement of said nozzle body and 
that said nozzle body has a sliding piece 
shdably mounted on at least one of side walls 
thereof to open and close the side face cor- 
responding to the backward and forward move- 
ment of said nozzle body. 

2. An electric vacuum cleaner as claimed in claim 
1. wherein said flexible member comprises a 
supporting shaft prvotably mounted to the front 
wall of said nozzle body and a sealing piece 
formed in a plate shape mounted to said sup- 
porting shaft, said sliding piece comprising a 
shdable base portion and a plate-shaped tip 
portion mounted substantially vertically to said 
base portion, said supporting shaft and said 
base portion being made from hard material 
and said sealing piece and said plate-shape tip 
portion being made from flexible material. 

3. An electric vacuum cleaner as claimed in claim 
1. wherein said nozzle body has a depression 
connecting to said dust inlet, disposed in the 
front wall thereof, said flexible member being 
detachably mounted in a groove formed in said 
depression. 

4. An electric vacuum cleaner as claimed in claim 
1. wherein said nozzle body has a rear restric- 
tive wall mounted on the front wall thereof for 
stopping said flexible member at an angle not 
to come in contact with said rotary brush dur- 
ing the backward rotation of said flexible mem- 
ber, and has a front restrictive wall mounted on 
the front wall thereof for stopping said flexible 
member in a state of being vertical to the floor 
during the forward rotation of said flexible 
member. 
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5- An electric vacuum cleaner as claimed in claim 
1, further comprising a rear restrictive portion 
mounted for restricting the backward move- 
ment of said sliding piece when the side face 
is completely opened during the forward 5 
movement of said nozzle body and a front 
restrictive portion mounted for restricting the 
forward movement of said sliding piece when 
the side face is completely closed during the 
backward movement of said nozzle body. io 

6. An electric vacuum cleaner as claimed in claim 
1, further comprising a groove disposed on at 
least either an upper side portion or a lower 

side portion of the side face portion of said is 
side wall to slide said sliding piece along said 
side wall. 

7. An electric vacuum cleaner as claimed in claim 

1, wherein said flexible member has brushes 20 
mounted on a tip thereof, a rotational angle of 
said flexible member being set to contact said 
brushes with said rotary brush when said flexi- 
ble member is stopped from rotating back- 
ward. 25 



12. An electric vacuum cleaner as claimed (n claim 
8, further comprising brushes disposed be- 
tween said sealing piece and said supplemen- 
tary pieces. 



8. An electric vacuum cleaner as claimed in claim 
2, wherein said seating piece of said flexible 
member has supplementary pieces formed in 
a plate shape mounted on at least both ends of 30 
a front surface thereof to connect with said 
sealing piece by ribs to prevent said flexible 
member from moving forward when said flexi- 
ble member is stopped from moving backward, 
said supplementary pieces being set in length 35 
to be in contact with the floor. 

) 9. An electric vacuum cleaner as claimed in claim 
2, further comprising brushes mounted on said 
plate-shaped tip portion mounted substantially 40 
vertical to said slidabte base portion. 

10. An electric vacuum cleaner as claimed in claim 
2, wherein said supporting shaft of said flexible 
member is made from hard resin, said sealing 45 
piece of said flexible member being made 
from flexible resin, and said supporting shaft 

and said sealing piece being integrated by a 
two color injection. 

50 

11. An electric vacuum cleaner as claimed in claim 
2, wherein said base portion of said sliding 
piece is made from hard resin having a low 
coefficient of friction, said plate-shaped tip por- 
tion being made from flexible resin or hard 55 
rubber. 
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Nozzle Body Moving Backward 
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